Enucleation of the incisor germinal center and extraction of molars in the mandibles of young hamsters produced a significant decrease in the size of the mandibular body, loss of normal occlusion, and a shift of the mandibular body medially and cranially. Condylectomies mainly affected the length of the mandible and were closely related to loss of the articular cartilage and impairment of ramal growth.
Postnatal mandibular growth1'2 can be impaired by abnormal development of the mandibular condyle,3 ankylosis of the temporomandibular joint,4'5 and by several pathologic complications6-9 that are often treated by partial mandibular resection with loss of teeth or tooth germs. However, the effects of mandibular surgery on the growth and functional morphology of the mandible still lack adequate explanation in surgical literature.
This study is concerned with the effects of each of the following on mandibular growth: unilateral condylectomies of the mandible, enucleation of the incisor germinal center, and extraction of molars. Additional attention is given to a comparison of the traumatizing effects of each of the three surgical procedures.
Material and Methods Thirty-six 3-week-old Syrian hamsters were placed into two experimental groups of 13 hamsters each and one control group of 10 hamsters. Right condylectomies were performed in one experimental series by making a vertical skin incision immediately anterior to the external acoustic meatus, displacing the parotid gland laterally, exposing the outer surface of the masseter muscle, and separating the masseter fibers that cover the region of the temperomandibular joint. Ultimate fracturing of the condylar neck was done by use of a thin, bent hemostat; all condyles were removed after fracture.
In the second experimental series, enucleation of the right incisor germinal center and extraction of all right mandibular molars were done by use of an extraoral approach. The lateral surface of the body of the mandible was exposed through an incision made parallel to the mandibular base. With surgical burs, the incisor germinal center was located in the bone below the molar region. Actual enucleation was accomplished by use of small dental and surgical curettes. Hemorrhage was controlled by packing the cavity with sterile cotton pellets. After each enucleation procedure, an intraoral approach was used for the extraction of the three molars and removal of the incisor crown.
Sham operations, which consisted of the same surgical sequences followed for condylectomy and enucleation procedures, were performed on the left side in hamsters whose right condyles were resected and right incisors enucleated. These sham operations did not break through the mandibular body but were deep enough to reach it.
After six postoperative months, all hamsters were killed and decapitated. Each head was carefully macerated in a steam cooker in preparation for direct measurements. All measurements were made with calipers, read to the nearest tenth of a millimeter, and verified; double-blind determinations were performed for accuracy. The six variables studied and their descriptions are listed in Table 1 and shown in Figure 1 .
In experimental and control groups, t tests for difference of means were computed for the six variables of the deeply exposed mandibles and the sham-operated hemimandibles. Those dimensions that varied significantly in both experimental series were also t-tested against corresponding measurements in the control contralateral hemimandibles.
Results
Gross examination of the specimens revealed a substantial morphologic and spatial alteration of the experimental hemimandibles in the enucleation series. Primary observations were a decrease in size of the mandibular body, a loss of normal occlusion, and a shift of the mandibular body medially and cranially. No appeared to alter little of the typical mandibular shape. Similarly, there was little change in the spatial position of the growing, operated-on hemimandible. In this series, mandibular length was the only variable modified significantly (Table 3, Fig 3) . Experimental sides were shorter (P = 0.01) than the sham-operated sides.
EXPERIMENTAL AND CONTROL HAMSTER
COMPARISONS.-Ten control hamsters were used for testing variables that were significantly modified either by condylectomy or by enucleation-extraction procedures. Left hemimandibles of control hamsters were measured. These corresponded to the sham sides in the two surgical series. As expected by the statistical analysis of these comparisons (Table 4) , there was a highly significant difference (P = 0.01) for medial shift and body height when the hemimandibles of the enucleated series were tested against the control contralateral sides.
Statistical analyses of the length of the experimental hemimandibles in the condylectomy series and control contralateral sides (Table 4) gave a highly significant difference as well (P = 0.01).
The distance between the right and left mandibular bodies also was reduced significantly as a result of the enucleationextraction procedure ( Each of these previous events have accounted for the altered mandibular morphology seen in the enucleation-extraction procedure.
Absence of teeth, along with the alveolar bone atrophy, consistently reduced the body height in experimental hemimandibles. Compensatory functional mechanisms that, for the most part, involved the masticatory muscles attempted to bring the affected mandibular side back into occlusion, causing the experimental sides to shift medially and cranially. The medial pterygoid muscle appeared to be the primary muscle involved. The decrease in body height, seemingly, was offset in some specimens by an abnormal growth of the alveolar dental processes in the hemimaxillas. Computer analysis revealed these elongations were not significant ( Table 2, Fig 2) .
As a consequence of the medial movement of the experimental sides, it was expected that a lateral compression of the oral viscera, such as the tongue, and nearby structures and regions, such as the sublingual gland and pharynx, would Based on the assumption that the articular cartilage in the hamster mandible performs a function similar to that of humans, the decrease in length of the experimental hemimandibles would be related directly to the ramus rather than to the mandibular body.
The present statistical study has helped in the evaluation of the effect of the condylectomy and enucleation-extractions. Criteria used were changes in mandibular morphology, loss of normal occlusion, and spatial shifting of the experimental sides. It was found that the enucleation-extraction surgery produced the most pronounced morphologic and functional alteration of the mandible. The three principal factors involved and responsible for these changes were the loss of teeth, alveolar atrophy, and impairment of circulation to the mandibular body because of vascular interruptions linked to the enucleation procedure. Detailed changes in vascular patterns of the mandible still need to be described in detail.
Condylectomies, however, did not produce any significant changes in the morphology of the mandibular body that could lead to abnormal occlusion and/ or masticatory function.
Conclusions
Enucleation of the incisor germinal center followed by the extraction of molars in Syrian hamsters was directly associated with several pronounced changes in mandibular morphology. These changes included a decrease in size of the mandibular body, loss of normal occlusion, and a shifting of the mandibular body medially and cranially. These changes may be related to loss of teeth, alveolar bone atrophy, and 
